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LETTER OF TRANSMITTAL. 



Manila, Hovemhtr 5, 1906. 
■ Sir: I have the honor to Bubmit herewith a. manuscript entitled "A 
Preliminary Working Plan for the Public Foreat Tract of the Mindfro 
Lumber and Loggtog Company, Bongabon, Mindoro, P. I.," by Melvin 
L. Merritt, forester, in charge of forest district No. 5, and H. N. Whit- 
ford, Ph. D., forester, chief of the division of forest products, and 
respectfully recommend its publication as Bulletin No. 6. 
Very respectfully, 

Qeorqe F. Ahebn, 
Director of Forestry. 
The Acting Secretaey of thb Interios, 

Manila, P. I. 
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A PRELIMINARY WORKING PLAN FOR THE PUBLIC FOREST 
TRACT OF THE MINDORO LUMBER AND LOGGING , 
COMPANY, BONCABON RIVER. MINDORO, P. I. 



INTRODUCru 



The territory with which this report deals is held under a twenty-year 
license agreement by the Mindoro Lumber and Logging Company. This 
agreement, dated July 3, 1905, gives it "exclusive right to cut, collect, 
and remove timber, firewood, and bejueo" from the part of the public 
forest later described, on the condition that it complies with the rules 
and regulations of the Bureau of Forestry in cutting, collecting, and 
removing said forest products. 

The work upon which this report is based was undertaken for the pur- 
pose of forming a preliminary plan of management to be put into opera- 
tion, pending more complete investigation. Hence the present plan 
must be looked upon merely as provisional and subject to change when 
more definite information is obtained. 

The field work was done hy a party consisting of two foresters, one 
assistant forester, two native rangers, and from two to nine native 
laborers, working for a period of over four months. The tract was 
inspected, surveyed, and mapped, and notes were taken on the distribu- 
tion of the different tjpea of vegetation. Valuation surveys were then 
made over approximately 3 per cent of the better part of the forest. The 
trees were calipered and listed on strips 10 meters wide along lines 600 
meters apart. Owing to the poor condition of the rest of the forest, and 
to lack of time, the remainder of the tract was investigated more hur- 
riedly. While engaged in this survey, an extensive botanical collection 
was made which is the basis of the scientific nomenclature of this paper. 
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STATEMENT OF THE FACTS UPON WHICH THE 
WORKING PLAN IS BASED. 



GENERAL DESCRIPTION OP THE TRACT. 

SITUATION AND AREA. 

ITi tract ut land e\am ned lies uj on the east coast of the Island of 
M ndoro j ist north of the twelfth parallel of north latitude and east 
of the one hundred anl twenty firet meridian east of Greenwich. The 
whole tra t contains an are'i of about 85 square miles, while the part 
sincjed ind oximintd inclules approximately 55 square miles. 

BO I NDARIES. 

\w.ord ng to the terms of the liccn e agreement, the tract is bounded 
as follows: "From the Sucol Eiver south to the Uasig River, and 10 
miles inland." Upon ascending the Sncol River it was found that the 
native name is changed to Inuman after a short distance, therefore this 
river has been taken as the north boundary, A short distance inland the 
XTasig Eiver divides into two branches, a large one known as the Baroe, 
and a small, nearly dry stream called the Uasig. No investigations were 
made south of the Baroe branch. 

PHYSIOGRAPHY. 

As may be seen on the map the part exam ne I is n ore or k =t tnan 
gular in shape, having its broadt-at side towird the coa&t Starting at 
sea level, the land rises slowi> an^ evenly as a broad flat plam until 
about 7 miles (11 kibmetera) inland it reaches an altitude of nearly 30 
meters (100 feet) Here are found \ few scattering hills although the 
country is still quite le^e! for a short dii^tince more especiiUj along the 
Boiigabon River Back from this flat the foDthill* nse quickly into the 
broad and high mounta n chain which run* north and south through 
Mindoro. To the outh of the tnct the foothilh extcnl aln ost to the 
coast. To the north a low and less clearly defined r^nge of hills reach 
nearly to the bea h at a point about 4 miles north of the Sucol Eiver 

The whole territory is drained mainly by the Bongabon, Dangay, and 
Uasig Rivers, all of which have rapid currents. The Bongabon River is 
the largest of these and flows through a grassy flood plain about half a 
mile wide. During the wet season this valley is often flooded and the 
river is practically impassable. At such times there is an abundance of 

11 
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water for rafting, but the rapid current, which extends far out to sea, 
would neeefisitate very strong booms at the mouth of the river to stop logs. 
The Dangay and Uasig Rivers are smaller and flow through tidal swamps 
which cheek their currents. The former could probably be utilized for 
floating loga for a short distance from its mouth. The Uasig (Baroc) 
River eould also be used in this way a long distance into the interior 
during the heavy rains, as the river bed is quite free from obstructions, 

GEOLOGICAL FORMATION AND SOIL. 

The entire flat is probably of delta origin, having been formed by the 
action of the Boiigabon River, During this formative period there were 
a number of uplifts that have changed the shore line and the river course 
from time to time, resulting in the origin of different physiographic 
units. Corresponding to these there are distinct vegetative types which 
are adapted to the physical conditions of the topographic units upon 
which they are found. 

The soil is, in general, a deep, fine clay, covered with a thin layer of 
humus. No underlying rock was foimd on the flats, although examina- 
tions were made in many places from 1 to 8 meters in depth. In the 
valley of the Bayangan River there is a subsoil of sand or sandy gravel 
at a depth of from 75 centimeters (30 inches) to 150 centimeters (59 
inches) which appears to be more or less continuous. A more shallow 
sandy subsoil was also found north of the Boiigabon River on the grassy 
and poorly wooded flats. In almost all places the soil is rich and suit- 
able for agriculture. 

CLIMATE. 

Formerly no records either of rainfall or temperature had been taken 
in Mindoro. The rainfall, however, is heavy and more or less distributed 
throughout the year. The period of heaviest rain comes during the 
months of July, August, September, and October, while the lightest is 
during January, February, March, and April. Notes regarding the rain- 
fall, which were kept from January .10 to March 31, show the following 
number of rainy days : 
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The coolest months are from September to February and the warmest 
from March to June. Although the warmest months are normally the 
driest, the northeast monsoon which prevails at this season brings some 
rain and moderates the heat. 
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no ADS AND TRAILS. 

Extending from the beach just south of the Cauayan River to the saw- 
mill of the company, about IJ miles inland, there is a logging tramway, 
made with wooden rails laid upon cross-ties. Aside from this one tram- 
road there are only rude trails running through the tract. Nearly all 
of these are passable for horses or earabaos, although souie are merely 
footpaths through the woods. With the exception of a few rude struc- 
tures, made only for foot passengers, there are no bridges on the tract. 

None of the present trails would be,of any value in lunihering except 
for the passage of laborers and earabaos. All logging roads must be 
huilt especially for that purpose. Tliis, however, is easily done outside 
of the swamps, it only being necessary to clear away the brush and small 
trees. All such roads are good during the dry and many of them fairly 
good in the wet season. 

SOCIAL AND ECONOMIC CONDITIONS. 

According to the last census report, the tract which includes the barrios 
of Anilao, Maaaguisi, and Paclasan supports a population of about G50. 
In addition the barrios of Boiigabon to the north and Uasig to the south, 
which have a comhmed population of nearly 450, draw approximately half 
of their support from the tract. The people live in or near villages, 
around which they practice a rude agriculture, the crops being corn, rice, 
and vegetables The only landowners in this territory claiming more 
than a tew acres are a Eilipino, who pastures aboi:t 300 head of cattle 
ntar Paclasan, and an American at the sitio Cupang, who has planted 
several thousand hemp and eocoanut plants. The Filipinos depend for 
their forest products upon the forest adjacent to the settlements. They 
gather resin for torches from Pili and Pagsahingin trees, a limited 
amount of Bun palm leaves for mats, Nipa palm leaves for thatching, 
and bejucos for rope The mangrove swamps furnish the firewood, and 
not much timber is uued locally. For the most part these and other needs 
may he supplied without affecting the virgin forrat. 

OWNERSHIP OP THE LAND, 

Practically all of the second growth and grass lands within a distance 
of about 3 miles from the coast are claimed by private persons. ■ There 
are also a number of holdings farther back. None of these have titles, 
although some have Spanish titles. Practically all of the commercial and 
uncut noncommercial forest and swamp lands are parts of the public 
domain. Owing to the fact that no land surveys have been made, it was 
deemed impracticable to attempt to separate the public from the private 
lands except in this general way. 
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COMPOSmO>f ANI> CONDITION OF THE TOBEST. 

CHARACTERISTIC TYPES. 

Several distinct natural and artificial types of vegetation are found, 
due principally to — 

First, The influence of salt water. 

Second. The effect of drainage. 

Third. The action of Tivere, 

Fourth. Fire. 

Fifth. The clearing of forests by man. 

Sixth. The sylvicultural demands of the different species. 

The effect of these factors will he noted as each type is discussed, both 
for the purpose ol showing why that type is present and in order to 
indicate its possibilities for future development. 

Since the vegetation of one type merges gradually into that of another, 
it has been impossible to fix the boundaries exactly and to locate the areas 
definitely on the map. The following is the classification, with the 
estimated per cent, of each type for the portion of the tract surveyed : 

Commercial forest ureas : Per cent. 

Narra type 10 

Hagachac type 15 

Mixed type 12 

Beach type 1 

Total commercial forest 38 



Noncommercial forest a 
Guipa type 



Total noncommercial forest .. 



Swamp forest areas: 

Mangrove and Nipa types 
Buri type 

Total swamp forest -„ 



Cultivated land .. 



Most important of all the different types of forest is that in which 
Narra {Pterocarjms indicus Willd.) grows as the characteristic tree. 
This type extends from the swamp belt near the coast back over the 
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newly made and poorly drained flats until it reaches a higher and better 
drained soil, where it gradually disappears. Over this tract the abun- 
dance of soil moisture and the comparatively open character of the 
forest furnish the conditionB in which Narra reaches its beat development. 

The general appearance of the forest is much the same throughout. 
(Pis. II and III.) Usually there are twelve to fifteen large and tall 
growing trees of perhaps half as many species scattered over an acre. 
These form a broken upper story to the forest. Scattered in among them 
are a great many smaller and lower growing or younger trees that fill in 
the ground space, making a thick under story. Of the smaller trees there 
are from fifty to seventy species commonly reaching a size of over 10 
centimeters (4 inches) in diameter when mature. In addition, there 
are many that do not reach this size. 

Mixed with this lower growth, though often shooting up to greater 
heights, are numerous palms (PI. II), while throughout the whole is 
a mass of climbing bamboo, bejueo (rattan), and other vines that 
extend to the tops of the tallest trees, as well as over the growth lower 
down, and often forms dense tangles on or near the ground. Herbs 
and shrubs are relatively unimportant. Taken as a whole, the under- 
growth of brush and vines, especially bejueo, is so thick that in walking 
through the forest it is necessary to use a "bolo" to cut one's way. 

Principal species.— 0{ the trees reaching a diameter of over 40 
centimeters (16 inches), Narra constitutes 7.16 per cent. Other timber 
trees are Lauan {Shorea coniorta Vidal), 32.33 per cent; Amuguis 
{Koordersiodendron pinnatum Merrill), 7.06 per cent; Guijo (Shorea 
guiso Bl.), 6.37 per cent; Apitong {Dtpterocarpus sp.), 3.83 per cent; 
Hagaehae {Dipterocarpits lasiopodus Perk.), 0.68 per cent, and three 
species of the genus I'erminalia, Calumpit (T. eduUs Bl.), Malagabi 
{T. pelludda Presl.), and Sacat {T, nitens Presl.), 1.98 per cent. These 
trees, which include practically all of the kinds that are lumbered at 
present, constitute a trifle less than one-haif of the wliole number which 
reach a size of over 40 centimeters (16 inches). Of the others, Agu- 
panga {Ghisocheton sp.), 7.07 per cent, Dao (Dracontomelum mangi- 
ferum BL), 5.10 per cent, and Malaguibuyo (Celtis sp.), 4,69 per cent, 
are most numerous, while the two Canariums — Pili {C. luzontcv-m A. 
Gray) and Pagsahiiigin (C. villosum Bl.), noteworthy because of the 
fact that they yield resins — make up 1.57 per cent. The remaining 32.26 
per cent includes a number of trees, found in small numbers, some of 
which are valuable. Among these are Bolongeta {Diospyros pUosanthera 
Bl.), Ipil (Intsia acuminata Merr.), and Bansilac (Pitkecolobium loba- 
tum Bth.). The first named is fairly common in many places bat does 
not reach any great size. Other large growing species are Antipolo 
(Artocarpus comr^unis Forst.), Baslayan {Dekaasia triandra Merr.), 
Punghan (sp. of J^uracece), Taloto {Pterocymbium tinctorum Merr.), 
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Palusat Saling (Endiandra coriacea Merr.), Banilad (Sterculia- phUip- 
pinensis Merr,), Candoi-eandol {Sterculia blancoi Eolfe), Baneal (Sar- 
cocephaivs cordaius Miq.), Talimadon (Gonysiylvs becanus Gilg.), Nato 
(Palaqmum luzoniense Vi.), Binuang (Octomeles sumatrana Miq.) , Cat- 
mon (Dillenia phUippinensis Eolfe), and Pahutan {Mangifera altissima 



Minor species. — Butong Manoc (Cycloslemon microphylliis Merr.), 
Putat {Barringionia reticulata. Miq. and B. racemosa Bl.), and several 
species each of the genera Canarium and Etigenia are among the com- 
monest of the smaller growing trees. Near the clearings or in places 
where there have formerly been clearings are found Tnla-tula (MaMotus 
ftoribundus Muell.), Alom (Malloius moluccanus Muell.), Ylang-jlang 
{Canangkim odoratum Bail!.), a great many trees of the genus Ficus, 
and others. 

Palms. — Growing among the other trees are a large numher of palms 
that seldom exceed 30 centimeters (13 inches) in diameter. The Anahao 
(Livisiona sp.) {PI. II) is widely distrihuted and grows to a height of 
100 feet (30 meters) The Euri (Corypha umbraculifera L.) is seldom 
found except on the borders of the swamps or in very damp places. 
Bongan gubat {ireca whitfordii Becc.) is confined largely to wet 
places where the ground water level is very near the surface. Yroc 
(irenqa lacchanfera Labill) is scattered quite generally and is a low- 
growing form found beneath the larger trees. The others, Sarauag 
{Pinanga msignts Becc), Pugahan {Caryota sp.), and Sagasi (Hetero- 
spatkf elata Scheff ) are usually scattered. Table I, which shows the 
btand of these species, was compiled while taking valuation surveys, and 
as time was not taken to count all seedlings the number is considerably 
underestimated It is, however, approximately correct for the two larger 
classes : 

Table I. — Stand ofpalimper acre {Narra type). 

[Average of 70.15 acres.] 



.„,,, 


Seedlings 


10 metera 
(33 feet) 
high. 


More thwi 
10 meters 

"SK" 
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II 












Total 






IS. 54 


.,« 


62.40 





Soil. — The soil of this type is fairly uniform. It consists of a clay 
surface soil, more or less mixed with humus 10 to Ig centimeters (4 to 
5 inches) in thickness, and a yellowish blue subsoil, which usually ex- 
tends to the underground water level. In a few places the subsoil is 
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mixed with sand. As far as investigations show, the underground water 
level is uniformly 1.5 to 3 meters (5 to 10 feet) below the surface during 
the dry season, and much above this during the rainy season. It is 
always sufficiently near the surface to be within reaeli of the roots of the 
larger trees, and during extremely wet weather large areas are flooded. 

Reproduction. — The dense growth of vines, especially bejuco and 
bamboo, hinders reproduction. Many of the trees are tolerant and 
can exist in the forest if the shade is not too heavy. Lauan seedlings 
(PI. XII), for instance, may be found in a shade density of 75 per cent. 
Here the undergrowth is comparatively scarce and open. However, such 
favorable conditions are scattered through the forest and may be tem- 
porary only, for the breaking of limbs or tree tops, due to the wind or the 
constantly increasing weight of the mass of bejuco and other vines, 
may bring this tangle of growth in the tree tops to the surface, forming 
thickets so dense that little or no sunlight can reach the ground. The 
falling mass may also injure the pole and seedling growth that has 
already been established. In such a manner, areas in the forest favor- 
able for seedlings are destroyed and the former condition is established 
only after a number of years. In some places, the leaves of young 
palms, especially those of Anahao, produce a shade density of almost 
100 per cent. For intolerant species, like Narra, reproduction is poor 
and it is only along trails and in open places that Narra seedlings are 
found at all. Table II, which shows the number of poles and young 
trees in. the area, is a fair indication of the capacity of the forest to 
reestablish itself. 



Table II.~Stand ofpoks and email li 
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C(mdition — The sylvieal condition of tlie forest is poor. In it are 
many over-mature trees that should he removed as soon aa possible. This 
is especially true of Nana. The dense undergrowth renders reproduction 
difficult. 

On the slightly higher and better drained land adjacent to the Narra 
forest is a stand of timber which apparently has taken the place of Narra 
as the river delta, lias been extended. Contrasted with the Narra forest, 
the Haga^hac type is characterized by the absence of Narra, by the 
presence of Hagachac (Dipterocarpus lasiopodus Perk,) ( frontia piece ) , 
hy a decrease of underbrush, and by an absence of climbing bamboo. 
While a consultation of the yield tables indicates that the yield is 
lighter in this than in the previous type, yet virgin stands of the 
Hagachac type are heavier. The lighter yield shown hy the tables is due 
to the fact that some of the original forest has been cleared or cut over. 

Since this type includes several detached areas, it was deemed advisable 
to distinguish between them for the purpose of calculating the yields 
separately. The main part of this description, while generally applicable 
to them all, will be based upon the part designated upon the map as 
Hagachac I, which is adjacent to the Narra type. 

Hagachac Division II does not differ materially from the first except 
in having a smaller quantity of Gtuijo. While the average stand is poorer, 
in some places it is equally as good. Division III of the Hagachac type 
extends back into the low foothills, in which territory the Mangyanes, 
a non- Christian tribe, are found. These people have for a long time 
made their clearings in the forest unrestricted in any way, and have de- 
stroyed large amounts of timber. In some places the low hills have been 
rendered practically valueless from this cause. A single line of survey 
through this tract and including a triile over 19 acres of forest and clear 
ings, shows a ^leld of approximatelj 2 300 feet B M per acre about half 
of which IB Hagachac These figures ha\e not been placed m the tables 
of stands and vielda a=t they represent so ''mill a per cent of the torest 
Division IV )« i small tract ot forest which lies just north of the 
Boiigabon River It is of about the same grade a'' Hagachic II though 
it has a numbtr of minor differeneca due to its proximity to the river 
and to the surrounding cleared land 

Leading species — Hagachac makes up 1? 45 per cent ot the stand of 
timber trees over 40 centimeters (16 inches) in diameter; Lauan, 18.38 
per cent; Amuguis, 6.01 per cent; Guij'o, 5.54 per cent; Terminalia spp., 
1.65 per cent; Narra, 0.95 per cent, and Apitong, 0.23 per cent. In this, 
as in the Narra type, Lauan is the predominant species, although nearly 
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equaled by the Hagachac. As a matter of fact, the Hagachae is usually 
grouped in favorable spots, and in such places greatly outnumbers the 
Lauan, which is more evenly scattered. It is not uncommon to find 
groups where the total stand of timber would probably run as high as 
20,000 to 30,000 feet B. M. per acre. 

Of the other common species, the most numerous with percentages of 
stand of each are Agupanga, 10.5 per cent; Dao, 6.48 per cent; Malagui- 
buyo, 5.19 per cent, and Pili and Pagsahiiigiii, 2.25 per cent. Of the 
remaining trees over 40 centimeters (Ifi inches) in diameter, Malugay 
(Dracotirtonielum sp.) and Calantas (Toona sp.) are found scattered here 
and there through the forest but are not present in merchantable 
quantities. 

Minor species. — Putat Bolongeta and the mm\ species of Eugenia 
while still found, are not ^o plentiful a"! in the Narra forest Near the 
Calaanan area thert are prei^tnt n any kinds peculiar to that t\pt 
especially species of Ft »b and Mallotut 

Palms. — While ill the palms growing m the Varra firest ire present 
in this type, the total numbei per acre ja le'^s Bun and Bongan gubat 
are nearly absent; \nahao and especially Ytoc are still abundant and 
Sarauag, Pugahan and Sagas are i attered 

Undergrowth. — Climbing bamboo hai practiealh diiappcared anl he 
juco and other vines though still common are not so pi ntiful m the 
heavier stands. The smaller growing tr e species still continue to form 
an understory, many of these being found even m the densest places 
Shrubs and herbs occur m small ni n 1 uis and are relativelj unimportant 

Sot?.— The soil here is a lellowish clai b metjn es slightly sandj and 
has a small amount of humus at tl e surface A 'andv laver was found 
at a depth of about 150 centimeter'! (5) inches) m a few place but is 
not universally present. The area, contrasted with the Narra type, is 
better drained. 

Reproduction. — Reproduction is especially good of Hagachac, seedlings, 
saplings, and poles being common in all places where seed trees are found. 
No other tree seems to reproduce so well with so little light. The 
reproduction of Lauan, Amuguis, and Guijo is plentiful except in the 
more densely shaded places. Table III shows the stand per acre of trees 
from 10 centimeters (4 inches) to 40 centimeters (16 inches) in diameter. 
The number of trees in the next to the last column (those over 30 centi- 
meters when mature) is below the actual number. This is due to the fact 
that it is difficult to properly classify all of these species, no doubtful ones 
being listed. 
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Table III. — Stand ofpolm and »rnall tr 
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Demity. — -In a typical stand of Hagachac, the high crowns spread 
over half or often all of the surface. Sometimes, however, the forest 
is more open than this. In nearly all cases an understory of smaller 
growing trees gives a comparatively dense ground cover. 

Condition. — The silvicultura! condition is poor owing to the presence 
of many over-mature trees, to the unfavorable conditions for reproduc- 
tion, and to the presence of many inferior species. The merchantable 
condition is fair. 



Situated along the upper waters of the Madugo, TJyao, and I 
Rivers is a tract of forest characterized by the absence of both Narra 
and Hagachac and by a predominance of less important species. The 
area is fiat, rich bottom land, and has a deep clay soil, with a layer of 
humus at the surface. 

The forest is made up of scattering groups or individuals of large 
and tall growing trees, the most important of which are Lauan, Guijo, 
and Amuguis. Malugay and Calantas occur in places, while Malagui- 
buyo, Dao, Agupanga, and Candol-candol are very common. Growing in 
between and below this upper story of trees are a large number of 
smaller ones. All through the forest palms are common; especially is 
this true of Yroc, which grows in fairly dense shade. An abundant 
growth of vines and hejuco is universally present. The condition of 
the forest is poor because of clearings, the scarcity of valuable trees, 
and their poor reproduction. 
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Since the coastal line of the tract is open and exposed to the direct 
action of the waves, a narrow beach has heen formed, separating the 
sivamp portion from the sea. Near the mouths of the rivers this beach 
is broader than the average, while in some other especially open places 
it is being destroyed, thus exposing small patches of the mangrove vege- 
tation which normally lie behind the frontal zone of beach plants. 

The forest of the beach is distinct (PI. IV). Agoho {Casuarina 
equisetifolia Forst.) and the Palo Maria de la Playa (Calophyllum ino- 
phyllum L.) are the two leading and distinctively characteristic trees. 
In places, the former grows in nearly pure stands and extends inland 
along the Boi5gabon River (PI. V) for about a mile. Besides those 
mentioned, the usual beach plants of the Tropics are found. Among 
the trees, Botong (Barringtonia speciom Forst.), Dap-dap {Erythina 
indica Lam.), Talisay {Terminalia catappa L.), and Balabago (ffiSMCws 
Hliaceous L.) are the more common, Guijo, Amuguis, Apitong, and 
Ipil are among the timber trees that occur, but not in merchantable quan- 
tities, on the landward side of the beach. Pandan (Pandanus tectorius 
Sol.), Cycad {Cycas circinalis L.), and many other shrubby plants are 
found. The Agoho reproduces well and rapidly in most places, but 
reproduction of Palo Maria is more scattered and in some places entirely 
absent. 



This part of the forest was given very little examination, although 
it was seen to be of commercial importance. Both sides of the Bongabon 
Eiver valley along its upper waters were lined with tree growth. A strip 
taken to the north at a distance of 9 miles up this river showed a stand in 
which were found Lauan, Amuguis, some Guijo, and many other large- 
sized trees. The country here is hilly. An elevation of 260 meters 
(850 feet) was reached within a mile of the river. Mangyan clearings 
have destroyed large quantities of timber, and the outlook from this hill 
and from others indicates that the same conditions exist over the major 
part of the foothill region, which makes up the back portion of the 
tract. Logging in this territory is not advisable under present conditions. 



In addition to the types of commercial forest already named and 
described, there are considerable areas covered with tree growth not suited 
for lumbering under present conditions, and some of it not at all. While a 
complex classification of this part might be made, the part examined has 
been divided into two parts and the native names fot these used. 
Naturally, these grade into each other and lines of division are difficult 
to fix. Fundamentally, however, the distinction between them is clear. 
The first, or "Guipa" type, is uncut noncommercial forest, containing 
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many large, though at present noncommercial, varieties of trees. The 
"Cfllaanan" type is the second growth forest on land which has been 
cleared and used for agricultural purposes, and then abandoned. 

In most cases the Gnipa forest appears to be the first high forest 
growth on areas where the underground water level is very near the 
surface. Such areas are usually abandoned river channels and flood 
plains, aud, excepting along the Boiigabon River, are very near the 
coast. 

Some idea of the stand and species of the larger trees may be obtained 
from a rapid count made over 1.7 hectares (4.2 acres) of land in the 
Guipa south and southeast of the Payang cogonal, where the following 
are found: Seventeen Dao, 4 Aiitipolo, 1 Cupang (Parkia roxburghti 
. G. Don), 1 Lauan, 1 Terminalia, 1 Malaguibuyo, and 1 Eancal, as the 
more promising of the larger trees. In another place, on an area of 1.6 
hectares (3.95 acres) running through the central part of the narrow 
strip of Guipa between the Anilao Eiver and the barrio of Masaguisi, are 
found 9 Dao, 3 Amuguis, 5 Toog {Bischofia trifoliata Hook.), 3 Bancal, 
3 Pagsahingin, 1 Antipole, 1 Calantas, 1 Narra, 1 Pili, and a few other 
trees with diameters greater than 40 centimeters (16 inches). These 
two places represent two of the best portions of the Guipa forest. In 
both of them, as elsewhere in this type, Catmon in the most characteristic 
tree, although it rarely reaches a diameter of over 40 centimeters (16 
inches) , 

Palms, especially Anahao and Yroe, are very plentiful. The under- 
growth is composed of small trees, vines, and bejuco, and is generally 
quite dense. Reproduction is fair of the trees present, although in some 
places the lack of desirable seed trees prevents the reproduction of the 
better kinds. The soil is rich and varies from a loamy clay to a loamy 
sand. 

The Calaanan stands in sharp contrast to all of the forest types thus 
far described (PI. VI). While the others have been fundamentally 
natural di\isionB, this one is distinctly artificial and the direct result of 
the influence of man. It may be best understood by briefly describing 
its origin 

A long-standing custom for those raising agricultural crops has been 
to go into the forest at the commencement of the dry season, cut all of the 
trees over a small area, and leave them until near the end of the dry 
season. The slash is then burned, and upon the excellent seed bed left 
the desired crops are planted. After growing crops for two or three 
years, the lack of any kind of tools for working the land allows the en- 
trance of weeds, grass, etc., so that it is easier to clear a new place than 
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to clean out the old. As a result of these methods, large areas have 
been cut over, abandoned, grown up, and perhaps cut over again and again. 
Thus they have been rendered worthless for forest purposes. 

The composition of the Calaanan varies coasiderably in different 
places. In portions bordering upon or near to the commercial forest, 
saplings and small poles of adjacent timber species are common. In 
other places, where the land has been worked for a longer time before 
abandonment, and where the clearings are near to grass lands, cogon grass 
{Imperata exaUata Brongn.)is mixe<l with the Calaanan. In still other 
places there is almost a pure stand of typical Calaanan trees. Taken as 
a whole, this type is made up of rapid-growing and quick-maturing 
varieties, which seed abundantly and at an early age. The first to eoine 
in, and one of the widest in distribution of these, is Binunga (Macaranga 
ianarius Muell.) (PI. VI). This seeds at an early age, grows with 
wonderful rapidity, and while most of the trees die early, some reach 
the size of forest trees. Commonly growing with this are a number of 
species of the genera Mallotus, Macaranga, and Ficus. 

Table IV gives "the number of trees upon a plot one-fortieth of a hectare 
(one-sixteenth of an acre) taken in the midst of a, young Calaanan forest 
situated so far away from the commercial forest as to be entirely un- 
affected by it. In this Calaanan there is an unusually large proportion 
of Binunga and Alom, the former being much the taller, having an 
average height of 14 metere (45 feet) : 

Table IV. — Number of trees on one-fortieth of a lieclare {about one-sicteentk of an acre) 
of young Calannan not adjacent to the commercial forest. 
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As already stated, Calaanan near the forest usually contains a large 
number of forest tree seedlings, and would no doubt eventually produce 
excellent forest if left undisturbed. An old Calaanan near the Narra 
forest illustrates this point. Table V shows the number of trees found 
upon two plots, each one-fortieth of a hectare (one-sixteenth of an acre) 
in area: 
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The following is a list of trees which are typical Calaanan trees, 
though they are often found in other forest types : 

Fictis mirmhassae Miq. (Hagimit), F. hauili Blanco (Hauili), F. nota 
MeiT. (Tibig), F. variegata Merr. (Tangisang bayauac T.), Macaranga 
tanaritts Muell. (Binuiiga), M. bicolor Muell., Mallotvs bamesii Merr., 
Jlf. playfairii Hemsl., M. ftoribundus Muell., M. riciniodes Muell., M. mo- 
luccanus Muell. (Alom), Stylocoryne macrophylla Bartl. (Basa), Trema 
amboinense Bl, (Knugdon), Mussaenda grandiflora Eolfe, Clerodendron 
macrostegium Sch., Laportea meyeniana Ward. (Lipa), VoaJ:anga cur 
mingU Eolfe, PJiaeanthus cumingii Miq., Callicarpa eriodona Schauer, 
C. blancoi Rolfe, and C. formosana Eolfe. 



Two small tracts of forest, one near the Sucol and one near the 
TJasig Hiver, appear on the map nnder the above heading. These have 
not been examined carefully and hence no attempt has been made to 
classify them. It is believed that the part neai the Sucol Eiver contains 
small areas of commercial forest, otherwise the\ arc apparently made 
up of a mixture of Guipa, Calaanan, and grass land 



Behind the narrow strip of land along the 'ihon thit i^ occupied by 
the beach forest is a flat area, often quite wide, that is flooded at high 
tide. Here an excessive amount of salt water give"^ use to the so- 
called mangrove vegetation (PI. VII), which a, composed of a dense 
stand of trees, from 15 to 30 centimeters (6 to 13 inches) in diameter, 
and from 8 to 18 meters (36 to 40 feet) in height Many of these 
trees have long stilt roots, which form a very characteristic appearance, 
especially noticeable since the ground is free from undergrow th. 
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Members of the family Rhizophoracew compose this type almost to the 
oxelusion of all others. The following species are characteristic: Rhizo- 
phora mucronata Lam., R. conjugaia L., Bruguiem gymnorrhiza Lam., 
B. parviflora Lam., B. eriopetala Wanda., B. caryophylUodes Blume, 
Geriops candoUeana Am., and C. roxburghiana Am. While the species 
of Rhizopkora and Bruguiera have the common names of Bacao or Ba- 
caaan, and those of the Ceriops, Tafigal, these names are often inter- 
changeable and the different species of the genera have such a variety of 
individual common names that no attempt is made to collect them. 
Besides the Rhizophoracea, Pagatpat {Son-neratia pagatpat Blanco), 
Apiapi {Avicennia officinalis L.), and N"ilad (Scgphiphora hydrophyllacea 
Gaertn.) are present. On the slightly higher areas Tabigue {Xlyocarpvn 
obovatus Jues. and X. granatus Koenig) and Dungon-late (Heritiera 
Jittoralis Dry.) are quite common. 

The mangrove swamps are important commercially because they are 
the principal source of firewood in the Philippines and because species of 
Bacauan, Tafigal, and Tabigue furnish valuable tan barks and dye barks. 
While in many parts of the Philippines the mangrove swamps have 
been greatly damaged by long continued cutting, those within this tract 
are in excellent condition and will furnish, with proper management, 
a constant supply of firewood, tan bark, and dye bark. Reproduction in 
them is good since the trees seed continuously and freely. 



Near the upper limit of high tide and on strips along the tidal 
portion of fresh-water streams the saline condition of the soil is less 
pronounced. These places are occupied by the Nipa palm (Nipa fru- 
ticans Wurmb.), which appears as the commonest and characteristic 
growth. Nipa is often found in nearly pure stands, though occasionally 
it is mixed with the mangrove species. In the upper limits of the Nipa 
swamp considerable areas are occupied by the swamp fern, Lagolo 
(Achrostichum aureum L.) and by Doloarin (Acanthus ilieifoUus L.). 
The former occurs most frequently. Evidently the Nipa would grow 
and do well on the land occupied by the mangrove vegetation, but is 
probably shaded out by it. 



Behind the mangrove and nipa swamp is a belt not flooded at any 
time by the tide, yet containing too much water for the growth of forest 
trees. Here is usually an almost pure stand of the Buri palm {Corypha 
umbraculif&i-a L.). Toward its higher limits it is mixed with shrubs 
and forest trees, and merges quickly into forest types. Reproduction 
is very plentiful, and large numbers of young plants are to be found. 
The Buri palm is not necessarily confined to the area bordering on the 
Nipa, but may form dense growth along the streams, especially if these 
run through or border on the grass areas. 
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The broad sandy and rockj flood plain of the Bongabon Eiver is 
apparently natural grass land. In places where the action of the floods is 
strongest, scattered clumps of Talahib {Sacchurum spontaneum L.) are 
practically the only vegetation found. Toward the outer edges of the flood 
plain this grass forms a dense jungle from 3 to 3 meters {7 to 10 feet) in 
height Fires sweep through it periodically, partially burning the driest 
an<l killing the greenest portionb In thib way there has accumulated 
at the ba=e a dense mass of dead and partially burned grass that is 
often 1 meter or more m depth, which is sufficient to prevent the 
seeding of forest tiee« In the thinner portions, where the seeding 
IS possible, files are instrumental m checking forest growth. Mention 
has alreadj been made of the extension of the coastal belt of Agoho 
up the Bongabon Ener \ alley It is believed from observations made 
in other parts ot the Islands that the habitat occupied by the Talahib 
IB especially suited to Agoho, and were it not for fires this tree would 
form m pkees pure stands At the upper limits of the extension of 
this tree an excellent advance zone of seedlings and young trees was 
observed A later visit to the same place showed a fire destroying this 
stand 

A few ox-bow channels cut off from the main streams are filled with 
Tagpo {Phrggtmieb sp ), and in places there is an extension of the 
grass zone as peninsulas into the forest which evidently marked the 
existence of old nver channels The Baroc Eiver flood plain is similar 
to that of the Boiigabon Ener but on a much smaller scale. The 
banks of all the other rners are clothed with forest, except where the 
clearings have allowed cogon to come m At present these river-bottom 
grass lands are practically \alueleB&, although they furnish pasturage for 
such wild game as timarau, deer, and wild carabao. 

Scattered in small areas along roads and trails in almost all parts 
of the tract are small cultivated fields. These are more numerous 
near the villages and along the river valleys. In the part of the 
tract near the mountains the Mangyanes have destroyed large portions 
of the forest by clearings. The portion of the tract actually under 
cultivation is estimated at 2 per cent. Since the areas are small, they 
are not indicated on the map. 

STAND. 

The stand tables given here for trees over 40 centimeters (16 inches) 
in diameter were computed for each type separately. Whenever possible, 
diameters have been taken at breast height, but in ease of trees having 
high buttresses the diameters were taken above the swell. 
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Table VI was computed from valuation surveys taken over 70.15 acres 
(28.388 hectares) or 2.035 per cent of the whole amount of the tract, 
which contains 3,447 acres. This type includes some territory around 
the mill which has been partially cut over and some bordering on inferior 
types of forest, consequently the main part of the tract contains a slightly 
heavier stand than that shown for the average acre. 

Table VI. — Standper acre on Narra type (3,447 acres). 
[Average of 70.15 acres.] 
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Table VII was computed from surveys made over 34.73 acres (14.057 
hectares) or S.052 per cent of the territory of the part of the Hagachac 
type designated as Hagachac I, which contains 1,692 acres. 



Tablb VII. — Stand per acr 
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Table VIII is computed from valuation surveys made over 25.11 acres 
(10.16 hectares) or 1.254 per cent of the territory designated on the map 
as Hagacbac II, which contains approximately 2,000 acres. The scat- 
tered and varied condition of this forest is such that the small per cent 
taken in tbese surveys must not be accepted as an absolute statement of 
the stand. It is believed, however, that the actual stand will exceed 
rather than fall below this estimate. 



Table V III. -^land per acre on Hagachac IJtype {S.OOO acres). 
[Averaee of 25.11 acres.] 



Guijo. Dao. 



16-19 
28-80 
39-42 



MIXED TYPE STABD. 

Table IX is computed from valuation surveys made over 34.7 acres 
(14.07 hectares) or 0.83 per cent of the total area for this type, which la 
approximately 4,300 acres. The variable character of this forest is such 
as to render this small per cent insufficient data for certain conclusions. 
The general stand is poor and the forest more or less mixed with clearings 
and Calaanan. More complete data would no doubt show a consider- 
able variation from these figures. 
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VOLUME TABLES. 

Owing to thp fict that almost no cutting was goint; on during field 
work on the tract, very few measurementa of felled treet were mide 
These volume tables have been computed largely trom data tiken b^ 
Forester Everett m Negro--, Forester Maule in Bataan and Forester 
Klemnie in Tajabai and checked with a few mea'^urcmenti t\ken upon 
the tract. In every c&'fe however, it ha** been thi purpose to make con 
servative estimates fhrtc tables are given, one for Narra, a low grow- 
ing tree; one for Amuguis and species of T&rmtnalia which ire of 
medium height, and one for LhpiTocarpaceie which includes Lauan 
Apitong, Guijo, and Hagachac The latter trees are tall growing and, 
while they differ from each other, it Was thought best to use one table for 
them all. A eompari'son of this latter table with that given for the Yellow 
Poplar' (Liriodendron iulipifera L.) of the United States, which very 
much resembles in general form and hahits of growth these Dtpterocarps, 
shows a marked similarity between the two. 

'See Braniff, E. A.; Grades and Amounts of Lumber Sawed from Yellow 
Poplar, etc. U. S. Dept. of Agriealture, For. Ser., Bull. 73 ( 1906 1 . 
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Table X.^ Volume labk. 
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ITie yield tables have been computed for each type separately by ap- 
plying the proper volume table to the number of trees of each diameter 
class which was found upon that type. While the yields can not be 
accepted as being accurate, owing to the nature of the volume tables used, 
it has been thought advisable to include them as being a conservative 
estimate of the yield. 



TableXI.— Yield in board feet on Norm type (3,447 i: 
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Table Xll.-Ykld in cubie JMters m Narra type {1,S9S hectareK). 
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Table 'Kill.— Yield i 
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Table XIY.— Yield in cuMc meters on Hagackac I type {68S keclarea). 
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s XV. — FieM in board fed on Hiignchac Iltijpe {3,000 acres). 
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Table XVIL—Ykld in board feet on mixed l^e {4,^6 
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Table XVin.-YiM in cubic m 
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E XIX. — Total yield in board feet oi 
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DESCRIPTION OF TREE SI'ECIKP 



This tree occurs throughout the forest on the lowlands back of the 
large mangrove swamp near Dailiagan Point. It is a tree of the newly 
made flats and is seldom found in the higher and older forest farther 
back. It is known on the market as Yellow JJarra. 

Karra is a low-branching, spreading tree, usually producing a bole 
with a merchantable length of from 8 to 10 meters, or about 30 feet. 
(PI. VIII.) The bole is angular and irregular in cross section. The 
average diameter of trees over 40 centimeters (16 inches) is 73. SC 
centimeters (37.07 inches). Many of the logs of Narra, especially of 
the old trees, are defective at the center. Narra has wide, flat buttresses, 
from which table tops from 5 to 6 feet in diameter are often taken. 
(PL IX.) It demands considerable light and is never found in dense 
clumps. Reproduction is poor, excepting in a few open places. It 
sprouts freely from the stumps, and logs lying upon the ground send 
out both roots and shoots. It could probably be propagated from cut- 
tings planted in the wet season. 

Narra is, without question, the most valuable timber found on the 
tract. The wood of Narra is moderately heavy, moderately hard, very 
durable, and is seldom, if ever, attacked by the white ant. It is especially 
valuable for cabinet work, and is also a valuable construction timber. 



(Diplerocarpui iasiopoiJus.) 

Hagachac is found on the higher, better-drained portions in the older 
forests, upon the flats, and the low foothills. Growing more or less in 
clumps, it is usually the predominant species in places where it is found. 

Hagachac produces a tall, even bole (PI. X), almost round in cross 
section. A tree of average height, with a stump diameter of 70 centi- 
meters (28 inches), which was felled and measured, had a clear length 
of 30 meters to the first branch, at which place its diameter was 38 
centimeters. Often higher trees than this are found. An average 
diameter of 66.31 centimeters (36.1 inches) was found for trees over 40 
centimeters (16 inches) in diameter. The tree has few exterior defects, 
and is usually sound throughout. It is not usually strongly buttressed, 
although on old trees there is a large root swell. Hagachac seeds plenti- 
fully and reproduces as well or better in shady places than any other 
timber tree. The young saplings and poles grow rapidly and soon shoot 
up above the surrounding vegetation, where they receive an abundance 
of light. Hagachac has been but little cut and is sold under the name of 
Apitong. 
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This is the most widely distributed tree' in the forest. It is found in 
limited numbers in every type of lowland forest, except the swamps, and 
is also present in the foothills. 

Lauan has a tall and regular bole, reaching a height nearly equal to 
that of Hagachac. (PI. XI.) The average diameter of Lauan trees over 
40 centimeters (16 inches) in diameter upon the Hagachac type is 64.88 
centimeters (24.42 inches) and upon the Narra type 67.28 centimeters 
(36.48 inches). The young trees of Lauan are little buttressed, but old 
trees often have very large ones. 

Lauan is tolerant, reproducing in places where there is only a small 
amount of light. (PI. XII.) Mature trees stand above the surrounding 
vegetation, and when very large are sometimes hollow or defective at the 
heart. Lauan is used in construction and inside work, but does not 
stand well in contact with the soil, and is often eaten by the white ant. 



This tree (PI. XIII) occurs over all of the low flat country and on 
lower hillsides, usually as scattered individuals. It is a tall-growing tree, 
having a clear length of 20 to 26 meters (65 to 85 feet). It reaches 
a diameter of 130 centimeters (4T inches). The average diameter of 
Guijo trees over 40 centimeters (16 inches) in diameter upon the 
Hagachac type is 66.4 centimeters (36,26 inches) and on the Narra 
type 61.99 centimeters (24.4 inches). The tree has small or medium- 
sized buttresses, though many have no more than a large root swell. In 
favorable places reproduction is good. The wood of Guijo is moderately 
heavy and hard, strong, brittle, fairly durable, and usually free from 
defects. It is a good general-construction timber. 



In almost all of the moist flats and hillsides Amuguis grows as scat- 
tered trees throughout the forest. 

Although not so tall growing as Lauan, Guijo, or Hagachac, it usually 
reaches above most of the surrounding trees, having a clear length of 
from 12 to 15 meters (39 to 49 feet). The bole is evenly tapered and 
nearly round in cross section. The average diameter on the Narra type 
for trees over 40 centimeters (16 inches) is 64.03 centimeters (25.2 
inches) and on the Hagachac type 58.3 centimeters (35.16 inches). 

While not so tolerant as many of its associates, it nevertheless will 
grow and reproduce in partially shaded places. Reproduction is usually 
good. Broken branches are not uncommon, and hollows in the trunks 
of larger trees are frequently found. Amuguis is a structural wood 
of medium quality that is fairly strong, brittle, moderately heavy. 
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and hard. It is used in ordinary construction and in cabinet work. 
When used for rails on the logging tramway, it gave excellent satisfac- 
tion, proving to be the best of any timber tried. 



This tree is found only in the lower half of the Narra type. Apitong 
has a tall, regular boie (PI. XIV) and reaches a height of 30 meters 
{!)8 feet), with an average diameter for trees over 40 centimeters 
(16 inches) of 67.8 centimeters (26.69 inches). The tree is quite 
tolerant when young, and in favorable places has a good reproduction. 
It is known locally as Apitong, by which name it is sold upon the 
market. It very closely resembles the true Apitong {D. grandiflorus) 
and apparently is as good for construction purposes. 



The tree species Saeat {Terminoiia ntiens), Calumpit {T. edulis), 
and Malagabi (T. pellticida) are two widely scattered to be of any 
great importance commercially, although they are found over almost 
all parts of the tract. They are tall growing and usually of large 
diameter. The average diameter of Terminalia trees over 40 centimeters 
(16 inches) upon the Xarra type was 66.44 centimeters (26.15 inches). 
Reproduction is not plentiful and the trees are evidently quit« intolerant 
of shade. 

(Dracontomelum mangiferutn.) 

Widely distributed over the whole tract, Dao is the predominant 
tree in some of the poorer grades of forest and a common one in nearly 
all. It reaches a height of from 13 to 20 meters (39 to 65 feet) to the 
lowest branches and a diameter of as much as 150 centimeters (59 
inches). The average diameter of trees over 40 centimeters (16 inches) 
on the Hagachac type is 75 centimeters (30 inches) ; in the Narra 
forest, 77.94 centimeters (30.68 inches). It has the largest buttresses 
of any common tree in the forest. Reproduction is not plentiful, for 
the tree is intolerant. Although never used, the wood appears to be of 
good quality. This is the most promising tree which has not been com- 
monly used for lumber purposes. 



A commonly distributed tree, having an average diameter on the 
Hagachac type for trees over 40 centimeters (16 inches) of 55.23 cen- 
timeters (21.74 inches) and reaching a height of 10 meters (33 feet), 
this tree may possibly prove to be of value, although it has never yet 
been used. 
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This tree is one of the most widely scattered of any and seeds and 
reproduces rapidly. Comparatively low growing, witli a spreading top, 
it nevertheless is quite tolerant of shade. It seldom reaches a large 
size and probably will never make a valuable commercial wood. 

INJURIES TO WHICH THK FOREST IS LIABLE. 

Of all the injuries to which the forest is subjected, by far the largest 
part comes either directly or Indirectly as the influence of man. Chief 
among these are caingins and grass-land iiros. Forest fires, in the 
usual acceptance of the term, are unknown. 



As already mentioned under the description of the Calaanan type, 
it has long been the custom with the natives to enter the forest and to 
fell all of the trees upon a certain area at the commencement of the dry 
season. This area is burned over at the end of the dry season and 
planted to crops. Such a clearing is called a "caiiigin." 

In times past the damage done by these caingins has been very great. 
A consultation of the map will serve to illustrate this. The Calaanan 
area has been formed in this way from what was probably at one time 
good forest. The stand and yield tables show the same things. With the 
exception of the Narra type, which has largerly escaped because it is 
less accessible and lacks an equally good running water supply, the yield 
of timber has been greatly reduced by the numerous caingins made. The 
loss is much greater near to and upon the foothills of the mountains, 
where the primitive Mangyans have for a long time worked unrestricted. 
While the damages has in recent years been largely cheeked, it still 
continues. 

Under present conditions the demand for caiiigins will probably 
continue, for they are regarded by the people as a necessary as well 
as a natural right. This demand may be met by allowing caiiigins to 
be made upon the Calaanan, and, in exceptional cases, upon the Guipa 
type. A careful patrol of the tract during tlie first part of the dry 
season for the purposes of granting caingin permita and to punish those 
making unauthorized caiiigins will, it is believed, greatly lessen and 
eventually check this evil. 

Practically all of the grass land upon the tract is burned over every 
spring and summer. In many places this effectually keeps out all 
the trees and in others does serious injury to the few that are present. 
In the river bottoms, which are annually flooded by the excessive rains, 
and upon the pastured grass land near the villages, fires are not so 
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important, since this land will probably continue to remain grass land 
in any event, but, in otlier places unaffected by floods, fires have done 
a great deal of damage. With the present force, and under the present 
conditions, it will be impracticable to entirely prevent these fires. 



A few trees, especially those growing in the more open places, lose 
brauches or tops from wind, but, as a rule, the damage done from this 
source is unimportant. 

Insects and fungi are destructive mainly to felled timber, and often 
logs of the poorer kind that are left in the woods for anj time are quite 
seriously attacked by insects or fungi, or by both. To avoid this 
damage, as well as to prevent the injury of the young growth which 
might spring up while they were left, these logs should be removed to 
some dry, open place as soon after cutting as possible. 

TirE UTILIZATION OF THE FOREST. 



The license agreement of the Mindoro Lumber and Logging Company 
is dated June 3, 1905. Table XXI, computed from data taken from 
the company's books, shows the amount of timber that has been marketed 
from that time to July 1, 1906. 

Table XXI. — 'limber sold by the Mindoro lyumberand Logging Company during ihe 
year ended June SO, 1S06. 
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In addition to this, a small amount ot timber is still at the mill which, 
with the amount that ha^ been used for construction purposes on the tract, 
is approximately equal to the quantity of sawn timber sold. 

Previous to July 3, l^Oo, a number of individuals or companies have 
from time to time held thi'* tract, or portions of it, together with some 
adjacent forest. In no cast did these concessions coincide with the pres- 
ent one, hence it is impos'^ible to state the exact amount removed from it. 
It is believed, however, that onh a small amount of timber had been cut 
from the forest south ot the Bongabon Eiver. North of the Eongabon 
Elver a larger number ot logs have been taken from the scattered timber 
lands near the Tidiangan and Sucol Ei\or« It is stated by the natives 
that in former times a great man> logs had been sold from the barrio of 
Paclasan from territory noH occupied by Calaanan and grass. 

PRESEKT LUMBBBINO OPERATIONS. 

A very primitive method of logging, similar to that employed by native 
lumbermen has been need b\ the present company The trees are felled 
and chopped b\ Filipino laboier^, mti lengths 3 to b meters (10 to SO feet) 
long For this work American axei are u«ei] although occisionally saws 
are substituted The logs are then loa]el upon rude ski s milar to the 
logging draj of the United States and Iragged 1 -v a teim of from six 
to eight carabaos to the mill or to some piint along the tramway which 
leids to the beach The rough trail's over which this, hiulmg was done 
are made h^ merely cutting iwa^ the underbrush These roads are pas- 
sable except at the lowest places at almost any season of the year. At 
the tramway the logs are loaded upon small cars drawn h\ one or two 
carabaoa and hauled cne at a time to the beach 

The cost of such operations as tl is cin jnly be gl^en approximately. 
Ordinary wages and costs are about as follows ; 

'Vlanager 
Head foreman 
Gang forpnian 
Choppers 
Others laborers 
Carabao ivvth driier 
Carabao i alue 

PZ = $1 T S cuiitnn 

Two men can fell and cut into logs from two to four medium-sized 
trees per da\, or from ^00 to 500 English cubic feet A team of six to 
eight carabaoa with a dn\cr for eich animal w ill haul from three to six 
logs per daj for an average distance of half a mile Two carabaos and 
their drivers will haul about four logs per da\ on the tram car from the 
mill to the beach, a distance of 1^ miles 

Working upon this rude basis, the cost of cutting and delivering at 
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the beach by tlie present method will vary from ?0.07 to ?0.13 per 
English cubic foot, depending greatly upon the length of haul, manage- 
ment, and kind of timber cut. Counting an English cubic foot equivalent 
to 7.3 feet B. M.,= this would be a cost of from ?9.75 to PIS per 1,000 
board feet. Contracts are sometimes made to cut and deliver logs to the 
beach when the average distance is one-half mile, at the rate of ^Z per 
average log of 40 or 50 cubic feet, the contractor being supplied with 
carabaos bj the owner. This would mean about T^O per M feet B. M., 
in addition to the rental of the carabaos. In other cases, the contractor 
supplies his own carabaos and received from K).08 to yO.lO per English 
cubic foot, or about 5P12 per M feet B. M. for logs delivered on the beach. 

The present cost of logging could be greatly reduced by more careful 
organization and by providing cheaper methods of transporting the logs 
from the forest to the beach, which is by far the largest single item of 
expense. To do this, it is suggested that iron rails be used upon the 
tramway, instead of wooden ones. This would permit the hauling of 
several logs instead of one at a time, would avoid breakage of rails and 
cars, and would greatly reduce the draft, thus permitting more trips per 
day. It is also suggested that wide-tired, two-wheeled logging carts be 
tried instead of the logging sled. These have a lighter draft, and, where 
tried in other parts of the Islands, have given excellent satisfaction. 
A steam logging and skidding outfit, including two donkey engines and 
2 miles of cable, could be used upon the tract and would greatly reduce 
the cost of logging. 

A portable sawmill, having a capacity of about 10,000 feet B. M. per 
day, has been placed upon the tract. Owing to difficultues incident to 
the installation of this mill, it has not yet been operated sufficiently to 
allow any estimate of the cost of running. 

In addition to the regular logging operations, the present company has 
cut a number of table tops from the large flat buttresses of N"arra trees. 
These can be removed with saws and axes and can be secured up to 6 feet 
in diameter. Usually the buttresses vary from 4 to 13 inches in thickness, 
and may he hewed to an even thickness of about 3 inches. One of these 
tops, which measured 6 feet in diameter and 3 inches in thickness, was 
removed under the direction of the field party at a cost of a little less 
than P'lS.OO. In this case, the men were hired for this work aione. 
With a regular organized force, the cost should be reduced about one-half. 

' MeaaurementB made by the Gibson's Saw and Planing Mills Company upon 
a few Narra logs that were sawn with a band aaw showed the following facts: 
Forty-three logs, containing 41.81 cubic meters (1,476.58 English cubic fe«t), 
yielded 15,199 feet B. M. of lumber not edged. Allowing for a waste in edging 
of 20 per cent, this would be a yield of 200,81 feet B. M. per cubic meter, or 
8.24 feet B. M. per cubic foot. The above factor of 7.2 feet B. M. per cubic foot 
is therefore conservative. 
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Practically all of the logs and lumber is sent io Manila by means of 
steamers or sailboats. The cost of shipment from the tract to Manila 
(distance 200 miles) varies from ?^0.18 to ¥^0.25 per English cubic foot, 
which would he, eo\mting an English cubic foot equal to 7.3 feet B. JI., 
P25 to ?34.73 per M feet B. M. The cost of transportation is slightly less 
upon sailing vessels than upon steamers. The logs are floated to the ships, 
which, on account of the shallow water, are required to anchor nearly one- 
quarter of a mile from shore. The regular charge for this is ?0.50 per log, 
which amounts to about ?^.01 per English cubic foot, or ?1.39 per M feet 
B. M. Weather conditions are an important factor to be considered in 
connection with transportation. Sometimes storms delay loading, hinder 
transit, or affect the shipper very seriously in a number of ways. 

The following arc the average prices now paid in Manila for logs and 
for sawn timber : 



turn page \ 






Summanztd, the coit e\tlu^m of ti\ee or ttumpage charges ol 1 
gmg anil delivery m Manila should not exceed the followmg 



Cutting and delivering on the beach PO 07 

Loading upon shipboard 01 

Shipping to Manila 1'' 

Wages of offitialo breakage etc 02 

Total 28 

This cost as with the calculations throughout is estimated r 
of the groups to which the logs btlong As a matter of fact it costs 
slightl) more to remo\e Narra than other kinds of timber, for the trees 
ire lower gro«mg and tht logs hirder to handle on itcount of their 
angular shape ^ith the other kinds of timber theie is but little 
difference m the coot of handling 

Taking into account the stumpage charges the cost of delivery, and 
the celling prices, it will be seen that there is an e\( client profit to be 

'These figures, obtained from shippers, are thought to be high. 
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made upon the higher-group timbers, and a fair one upon all, even with 
the primitive methods in use. With improved methods and equipment, 
the coe^t should be so reduced that an assured profit could be made upon 
all timber taken from the forest. 

MINOR PRODUCTS. 



Almost all the trees which compose the thick mangrove swamps of the 
coast make an excellent iirewood. Firewood is commonly cut into two 
general sizes. The small sizes, called " leiias," are less than 2 feet in 
length and 3 inches in thickness. The other size, known as " rajas," 
are about 5 feet in length and not over 6 inches in thickness. It costs 
from ¥=6 to frS) to gather 1,000 rajas, while the Manila price varies from 
P^aO to P50. The market prices and cost of gathering leiias is corre- 
spondingly less. The forest tax on rajas is ^1 per 1,000 feet and on 
leiias ^0.10 per cubic meter. As yet but little firewood has been cut 
from this tract, although the supply is very large. 



The bark of a number of the mangrove swamp trees is valuable both 
for tanning and dyeing. As previouslj stated, the general terms of 
Bacauan (Bacao) and Taiigal are applied to many species of the Rhizo- 
pkoracecB. Another species, Tabigue, produces a good quality of dye bark 
and is very common. Tan bark and dye bark are generally sold in 
bundles composed of pieces 3 feet long and 3 or 4 inches wide, weighing 
1 pieul (139.4 English pounds). The Manila price is about ¥"2 per 
picul, while the local selling price is about W).75 per picul. 



Large q ant t es of 1 j c or rattan are found m the forest These 
vary coAs leraMy in v 1 the mailer ones be ng suiliy the best 
These are bu 11 c t nto 1 gth t tert long nd t I nto b i lie 
of from 50 to 100 p ece ea 1 One ma v th a 1 olo n t an I j repare 
in one day alout t bun He of 50 7 e es e ch 



The lea e f th N pa pa! are ery o monl d locally tor 

rooiing an 1 t! atcl 1 g I ut as jet 1 ttle 1 as 1 een ark t 3 

The young lea e ot the B pain are gathere 1 j st before they open 
spread out n the sun nl allow el to v It for al 1 1 o da,j The are 
then made into rolls ea 1 bout 1 foot n d an eter an 1 3 nches th ok 
and used for mik ng baskets hat mats etc The n arket for th >! j ro- 
duct is as yet but 1 ttle developed The local sell ng pr e "5 ^i 50 tor 
100 rolls. 
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The sap of tht Pili and Pdg--ahinsin is g'ltherei ifter «hshing tht 
trees mth a bob an J leaving the resm until it hardens It is thun made 
into torches of convenient size bv wrippmg m Anahao kaves These 
are eommonh used b> the natives tor lights and eold bcallj for FO 02 
each The resin of Pili has the market name of Minila Elemi ani is 
a commercial product from some portions of the Islands 

A number of \ines cla*&ed under the general ninie of Gigo are 
gathered m pieces about 1 meter long and sold locilh for ?3 50 per 100 
pieces These arc pounded into a pulp and used as i --oap for wishing 
the hair The principal species which prodmes thjs product is Eniaia 
tcmdens Benth 

4 number of vines under the general name of Diliman are gathered 
and used m t\mg tiih traps and other similar articles The fruit of the 
BDngan gubat palm (a wild letel nut) is chewed b\ the natives very 
generally TTie heart of the Iroc palm is commonly u&ed for food and 
has a taste ver^ much like fresh cabbage \ flour called "^uro' is also 
made from this palm The leaies of the "Vroc palm make excellent 
brooms and are much used locilh Man\ other less impoi-tant minor 
products are secured b\ the natives and are locally of \ ilue 

AGRICtTLTUBAL POSSIBILITIES. 

The soil over the larger part of the tract is well adapted to agricul- 
tural purposes. Table XXII contains a summary of the analyses of 
twenty-three soil samples taken from twelve widely separated places on 
the flat portion of the tract: 

Table XXII. — Chemical analysis of soil.' 



.„.„. 
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CO. 
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.. 


K,0. 


Na^O. 


th rough 
40 mesh. 


SuTt&ce to 20 centi- 
mel«ra IS inohts) 

Subsoil from 20 U) 120 
oentlmelers (8 W 47 




,,« 


0.50 
1.01 


: 


z 


■» 


0.10 


:" 


meters r^tooh^r—- 



• By L, A, Salinger, ohemlst. Bureau ot Solenee. Mantiu, P. 1. 

While too much reliance should not be placed upon any chemical 
analysis of soils as an indication of their fertility, it is to be noted that 
the amount of nitrogen (N), phosphoric acid (P^O), and potash (K^O) 
found here is suficient, under ordinary conditions, to supply the needs 
of plant growth, and compares favorably with analyses from other 
places. The vegetation, both cultivated and wild, is everywhere rank 
and dense, indicating that a sufficient quantity of this plant food is in 
an available form. 
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With few minor exceptions, the soil over the whole tract resembles 
quite closely that of the samples taken. Usually, the surface soil is 
from 5 to 25 centimeters (3 to 10 inches) in depth and contains a 
considerable amount of humus. A clay or sandy clay snbsoil reaches 
to a depth of from 75 to 200 centimeters (28 to 78 inches). Below this 
no investigations were made. 

Of equal importance is the question of rainfall and drainage. As 
already stated, the rainfuU in this place is well distributed throughout 
the year. At no time during the dry season, while field work for this 
report was being done, was the soil dry except at the surface in exposed 
situations or in pure sand or gravel. There is in most places a sufficient 
quantity of sand mi.ted with the clay to allow for drainage. 

Probably the most suitable crop is Manila hemp or abaca. Consider- 
able quantities of this have already been planted. In the foothills, 
cacao is raised by the Mangyanes with success. Cocoanuts, rice, sugar 
cane, tobacco, corn, and various vegetables are the other principal crops. 
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Part II. 

FUTURE MANAGEMENT. 



BASIS OF PBOPOSAI-S. 

; BETIVKKX OWNER AND LICENSEE. 



The public forest on this tract is owned by the Philippine Govern- 
ment and is in the charge of the Bureau of Forestry. It is held by the 
Mindoro Lumber and Logging Company under a twenty-year license 
agreement. This agreement grants them the exclusive right to cut, 
collect, and remove timber, firewood, and bejuco on the condition that 
they make use of their license privilege, pay the regular Government 
charges on the products taken, and follow the Bureau of Forestry rules 
and regulations for gathering them. 

It is important to the licensee, as well as to the Bureau of Forestry, 
that provision be made for a future yield from the tract. 

STIMHART OF STAND AND YIELD. 

A review of Tables VI, VII, VIII, and IX shows that the heaviest 
stands are upon the Narra tract, with that upon the Hagaehac type 
next. Of the timber trees, Lauan stands first, 46 per cent of the 
total yield; Hagaehac second, 17 per cent; Gnijo third, 13 per cent; 
Amuguis fourth, 11 per cent; Narra and Apitong, about 4^ per cent 
each, and Terminalia sp. less than 4 per cent. 

It is thus noted that while the cheaper timber predominates, the 
total quantity of Guijo, Amuguis, and Narra constitute 38 per cent of 
the whole. 

Altogether, the total yield of timber trees over 50 centimeters (30 
inches) in diameter from the 11,339 acres estimated, is 95,856,175 feet 
B. M. If the sawmill were nm at its full capacity of 10,000 feet B. M. 
per day, this amount, which includes only the seven species now being 
cut, is sufficient to last thirty-two years of 300 working days each. In 
addition to these kinds, there are a great many large trees of other species, 
some of accepted commercial value, which would no doubt be utilized 
by any permanently located lumber company. By the time the present 
stand in removed the poles and trees under 50 centimeters (30 inches) 
would in all probability supply a second crop. 
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e TREATMENT. 



OBJECT TO BE ATTAIMEJ 



The object in view for the commereia! forest area is (1) to regulate 
the cutting of timber in such a manner that the mature trees, together 
with such others as is consistent with good management, may be removed 
from the forest as soon as possible, and (3) to retain in the forest the 
young stock, and, if necessary, seed trees, and to assist natural reproduc- 
tion so that future crops can be provided for. 

The object in view for the non-commercial forest is (1) to supply the 
demand for agricultural lands, either as caiiigins or in some other form, 
and (3) to convert as much as possible of the Guipa type into commercial 
forests. 

METHOD OP TREATMENT ADOPTED. 



Owing to the lack of definite knowledge of the age of trees and of 
their rapidly and habits of growth, and to the conditions under which 
this plan must be put into operation, the selection system of felling is 
the one which will be used for the commercial forest. The fellings 
should be so regulated as to remove all old and over-mature trees, to 
protect the young growth, and to aid in every possible way natural 
regeneration. 

EXPLOITABLE SIZE. 

Since there are a large number of mature and over-mature trees in 
the commercial forest which should be cut as soon as possible, the ex- 
ploitable size of the trees has been fixed at 50 centimeters (20 inches) 
in diameter. Trees below that diameter should only be cut when 
marked by the forester in charge, and then only when the mature trees 
have been removed or when an especially heavy stand will admit of 
thinning. 

Table XXIII, compiled from the stand tables previously given, shows 
the number of trees over 50 centimeters (20 inches) in diameter, com- 
pared with the number from 10 centimeters (4 inches) to 50 centimeters 
(20 inches) in diameter. 



Table XXIII. — Summary of stand of principal t> 
NARRA TYPE. 
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i XXIII.— S/i'iHinn/ o/xtaittl of pniifipal Iras per ncrt— Continued. 
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Cutting areas should eonfomt a.s nearly as possible to the wishes of 
the licensee. When, however, cuttings shall have been started from any 
one base and over an area approved by the forester in charge, it shall not 
be carried on outside of that area without the consent of the forester in 
charge or of the Director of Forestry. 

For the present, logging operations should be continued from the 
present base until the north end of the Xarra and adjacent parts of the 
Hagaehac types shall have been cut over. Operations should then be 
started from the Dungay River as a base and a tramway extended back 
through the south end of the Narra type and the narrow strip of Haga- 
ehac adjoining it. The work upon this being completed, the remainder 
of the Narra and of the Hagaehac I forests should be logged. Next, the 
tract designated on the map as Hagaehac II should be cut, and, last of 
all, the mixed forest. In every case, cutting on one part should be 
iinished before it is commenced on the next. Thus a very primitive 
rotation is established, and, by the time the last area is cut over, the 
large poles and younger trees left upon the first part worked should be 
ready for a second crop. 



(1) Felling of trees shall be permitted only over such areas as 
approved by the forester in charge or by the Director of Forestry, 
assigning cutting areas, the forester shall follow as nearly s 
the plan suggested in the paragraph headed "Cutting areas." 

(3) No Narra trees shall be felled except those marked by the district 
forester. 

(3) No timber trees shall be felled which are less than 50 centimeters 
(30 inches) in diameter at breast height or, in cases of trees having 
48000—^4 
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buttresses, at the lowest place above the buttress swell, unless marked 
by the distriet forester. 

(4) In cutting marked timber, the marks upon the stumps shall not 
be destroyed or effaeed. 

(5) Trees shall not he cut higher above ground than the diameter of 
the tree, except in cases of trees having buttresses which may be cut above 
the highest buttress. 

(6) Buttresses shall not be cut for tabic tops or for any other purpose 
from any living tree. 

(7) All merchantable timber shall bo removed from the forest within 
two months from time of felling, and placed upon some suitable skidway 
or landing. 

(8) The licensee shall he held responsible for the destruction of, or 
serious injury to, young timber trees by careless felling, and for all mer- 
chantable timber left in the woods. 

(9) No Nana, Lauan, Amuguis, Guijo, Hagachac, Apitong, or other 
trees of equal value shall be used for the construction of roads or 
skidways. 

(10) Minor species may be cut and used for the construction of roads, 
skidways, etc., without charge. 

(11) None of those special rules shall be construed to excuse the 
licensee from the regular Bureau of Forestry rules and regulations or 
from the terms of. the license agreement. 

SUPPLEMENTAKT RECOMMENDATIONS. 

GENEKAL MANAGEMENT. 

All timber trees marked by the distriet forester shall be stamped in at 
least two places with the regulation marking hatchet, in addition to such 
other distinctive marks as he may see fit to use. These marks shall be 
placed below where the tree is to be cut in felling. 

If a reasonable advantage is not taken of the privilege to gather fire- 
wood and hejuco by June 30, 1907, the exclusive right to remove these 
products should be taken from the company and licenses to gather said 
products granted to such other party or parties as may apply for them. 

PROTECTION. 

Since the proper protection of the forest depends so much upon the 
attitude of the local inhabitants, every legitimate effort should be made 
by the forest officers to gain their confidence and corporation. 

A forest officer should go over the entire tract at the beginning of the 
dry season and see that all persons desiring caifigin permits be granted 
them if they can not be persuaded to make homestead applications. The 
local inhabitants look upon the making of caingins as a natural right 
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Hence, it is deemed preferable to attempt to regulate caiiiginB than to 
forbid tbeiii entirel_y. Every effort should be made to encourage the 
taking of horaest«ads and the occupying of permanent farms. Inspection 
should be made during the caifigin season to locate and punish all per- 
sons violating the eaingin law. 

At present it will be impracticable to prevent the annual fires which 
bum over the grass lands, although forest officers should make every eiforl 
to gain the cooperation of the local inhabitants in preventing damage 
from this source. 

REVISION. 

As additional information is gained from time to time, the plan of 
management should be revised whenever such a revision will add to its 
efTectiveness. A careful examination should be made of the tract south 
of the Baroc River and west of the small Uasig Hivcr some time within 
the next five years. 

ADMINISTRATION. 

Thi chief of the forest dibtnct in which the tract ln.i shall have charge 
of the administration ot this working plan He ''hall be assisted by such 
other fore&t officers who are under his directitn is he shall assign to this 
work 

The di'itrict chief or a subordinate shall make trips >f inspection to 
the tract whenever it rs necessary to mark timber or to perform other 
duties In addition to these periodic msptctions a torest ranger shall 
be placed upon the tract for such time is may be necLS'wiry during the 
caingm <!eason to grant caingin permits to pre^mt Uegal camgms and 
to perform such other duties as may arise regaidmg the regulation of 
caingms as well as ti leport upon an> special subject which the district 
forester mn direct 

In cases of violati n of the Foi st \ct or rules and regulations of the 
Bureau cither b\ tl c licensee or 1 \ an} other person or persons the 
foristtr in chirgc sh 01 tike the n afjter ip «ith the offtnding part es in 
the manner author z d b> law for such cases He shall then report the 
fai-td to the Direct r of F^restrj The farester m charge shall render a 
special report of work done upon the tract at the end of each fiscal year. 

SUMMARY. 

(1) Practically all of the commercial forest on the tract examined lies 
souUi of the Boiigahon River. 

(3) Narra is confined to a belt of forest varying from one-half to two 
miles in width immediately back of the tidal swamp, 

(3) The timber on the foothills at the back part of the tract has been 
greatly diminished in value and in some places almost entirely destroyed 
b-y Mangy an clearings. 
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(4) The flat land of the tract is, for the most part, suited for agricul- 
tural purposes and will no doubt be eventually so used. 

(5) The land south of the Boiigabon Eiver, which contains com- 
mercial or Guipa types of forest, should be made to produce a second crop. 
The land north of the Bofigabon Eiver will probably not he reforested, 
escept a part of the Guipa typo, but will be used for agricultural purposes. 

(6) Caiiigin permits should be granted only upon the Calaanan land, 
after a personal inspection by a forest officer. 

(7) The greatest source of expense in present lumbering operations is 
transportation. This could be reduced by providing a more permanent 
tramway, by installing a donkey engine and cable or by using big-wheeled 
logging carts. 
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APPENDIX. 



LIST OF PLANTS. 

The first of the following tables is a list of tree species found on the 
tract that reach the size of 30 eentimeters or over in diameter. The 
second list comprises all other species mentioned in the text and includes 
some trees that are below 30 centimeters in diameter when mature. The 
first list of 88 tree species is fairly complete. In the second list no 
attempt has been made to enumerate all species under this size found in 
the forest. Compared with the Dipierocarp forest of northern Negros,' 
the floristic composition of this forest is very complex. 

The scientific nomenclature used in this paper is based on collections 
made by the authors and deposited in the herbarium of the Bureau of 
Science. They wish to thank Elmer D. Merrill for assistance in the 
determinations 

Tree species SO cenlimeUra and over in diameter when mature. 



Scientiflc name. 


Family. 


Local name. 


Commercial name. 


Alatonltt maorophyllft Wall 
AYloenmaofflcinBllsL 


LauracctB 
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^Sr%e la 
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S'° 


do 






W^Sla WilofifttB, Hook 


EuphorbiMeffi _ 


Bc«n«____^ 


Cananiim perkiimte Men 
CMUulnm radLkoftri Perk 

CalophfUum inophyllum L. 

C8ri.lllttfnt«si.rrimaIM. 
CaBuarintt cqule tKoUa 

Chiaochllnn tetrapetalus 
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''"' — 




Bacauan gubat 
Agoho 








Agopanga 







See Everett H D and fthittord H N \ Preliminary Working Plan for 
the Public Forest Tract of thi. Insular Lumbir Companv Npri tj Oociiiental, 
P I Bur Fur Bull \o > 110G 
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Scientmcnam. 


Family. 


L^alname. 


Commercial name. 
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M ] boc 


Apitong. 
Dao, "■ 




B el 


Blllenia phlllppinensfs Bolfc. 
DipterocarpoB lasEopodus 


















AnaeardtacetB 




Blaeoearpua oblongua 

EndlBtidra corlHceB Merr.... 

Erythrlna indiea Lam. 

Eugenia bonaonli Merr. 
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SareocephaluB eordatus Miq. 
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CorobteWoere 


Tallsay 














Calantas. 






Cala&taa 






Xylocarpua granalas Koenig. 
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CXAer epecies mentioned in the text. 
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